DNA adduct formation and unscheduled DNA synthesis in rat esophagus in vivo after treatment with N-methyl-N-nitrosourea.
An in vivo method for assessment of DNA adduct formation and unscheduled DNA synthesis (UDS) in the esophagus of rats was devised. Small ventral incisions were made in the neck and upper abdomen regions of 6 week old F344 rats and ligation of the esophagus with thread at the two extreme ends performed to make an esophageal pouch. For the DNA adduct formation study, a solution (0.5 ml) containing various concentrations of N-[3H]methyl-N-nitrosourea ([3H]MNU) was injected into the pouch. DNA binding levels were calculated from radioactivity of the isolated DNA and dose-dependent DNA adduct formation could be detected 2 h after the treatment with MNU. By HPLC analysis, both 7-methylguanine (7-mGua) and O6-methylguanine (O6-mGua) adducts were identified in the esophageal DNA, the ratio of 7-mGua/O6-mGua being 5.7-12:1. For UDS measurement, a solution containing MNU plus [3H]thymidine (200 microCi/ml) was similarly injected into the pouch. UDS was dose-dependently demonstrated as silver grains over the nuclei of the epithelial cells by autoradiography. The results thus showed that MNU, when injected into the esophageal lumen, can penetrate the surface mucosa, react with the epithelial cell DNA and induce DNA adduct formation and DNA repair synthesis dose-dependently.